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Our research group has been studying the molecular
structures and functions of nuclei and chromosomes,
mainly in plants.  We are currently working to develop
plant artificial chromosomes by analyzing chromosome
functional elements (centromeres, telomeres and replica-
tion origins) in the CREST project sponsored by the JST,
“Molecular analysis of chromosome functional elements
and construction of artificial chromosomes in plants”.
1. Studies on minichromosomes in Arabidopsis thaliana
Even in a model plant, Arabidopsis thaliana, the cen-
tromeric regions are not fully sequenced yet because of
abundance of repetitive DNA sequences. We found a
plant carrying a minichromosome derived from a short
arm of chromosome 4, and studied its centromere struc-
ture. The normal Arabidopsis chromosomes have
approximately 3 Mb of a 180-bp repeat family in their cen-
tromeric regions, whereas the minichromosome was sug-
gested to have only 50-100 kb of this repeat family. When
the longer repeat cluster was introduced into the
minichromosome by crossing with other ecotypes, the
stability of the minichromosome was considerably
improved. Since meiotic paring between two minichrom-
somes is almost perfect, a new Arabidopsis plant, whose
chromosome number is 12, would be possibly established
for analyzing the genes relating to chromosome stability. 
2. Analysis of centromere-specific proteins
To elucidate the interaction between the centromere
DNA and proteins in plants, we have cloned cDNA from
A. thaliana, encoding the proteins homologous to the
human CENP-A and -C proteins. Localization of the GFP-
fused proteins and fluorescence immunolabeling with the
antibodies showed that those Arabidopsis homologue
proteins are localized in the centromeric regions.  The
newly developed chromatin-fiber technique revealed that
the centromere proteins are localized only in a limited
part of the 180-bp repeat clusters and construct a special
high-order structure.  It was also suggested that histone
H3 of the nucleosomes in the centromeric regions is phos-
phorylated at serine 10, which is important for chromatid
cohesion.
3. Construction of a long centromere-repeat array
The 180-bp repeat family is believed to confer the cen-
tromere function in A. thaliana.  However, the long
arrays are quite unstable in Esherichia coli cells.  To
obtain stable clones, we amplified ca. 9 kb fragments of
the 180-bp repeats from the Arabidopsis genomic DNA
by LA-PCR, and cloned them into BAC. By repeating
amplification and directional cloning, we finally obtained a
BAC clone containing ca. 100 kb cluster.  This clone could
be used as a source for constructing artificial chromo-
somes in A. thaliana in future.





































The flour milled from domestic wheat is inferior in quality
for noodle- and bread-making, and also in flour color.  In
Japan, the rain-fall and cold temperature at the harvesting
time of wheat often induces seed germimation in the field
before harvest (preharvest sprouting).  Starch degrading
enzymes secreted in germinating seeds affect flour quali-
ty.  Red-grained lines have been mainly cultivated in
Japan, since they are resistant to preharvest sprouting.
However, the flour after the milling process is colored by
the red pigment in the seed coat tissue and the quality
(brightness) of flour is lowered.  We have mainly been
studying these problems.  The following researches were
conducted this year. 
1) Isolation of DFR gene in the flavonoid biosynthesis
pathway, that activates the synthesis of the grain pigment
We showed that wheat had three DFRs on the proximal
region of the long arm of chromosome 3A, 3B and 3D.
Expression of these DFRs differed with the tissue and
studies on the promoter regions of these genes suggested
thtat a myb-type transcription factor was the key in their
activation.
2) Novelα-amylase synthesized in the developing wheat
grains
Some wheat lines synthesized thermo-labile and low pI-
typeα-amylase in the aleurone tissue of developing
grains.
3) Development of transient assay system using wheat
coleoptile tissue.
We demonstrated that the maize transcription factor,
C1/B-peru, can induce anthocyanin pigmentation in
wheat coleoptile by the micro-projectile bombardment
method.  We used this system as a control in the experi-
ment of transient expression of foreign genes in wheat.
We are also studying starch digestion with starch-degrad-
ing enzymes.  Starch is digested by various enzymes
includingα- andβ-amylases.  However,β-amylase has also
been reported to be used as a nitrogen source for the
shoot regrowth and germination of crop seeds, and not to
be the key enzyme in starch degradation in the seed.   We
isolatedβ-amylase from millet seeds that contained abun-
dantβ-amylase, and showed that this enzyme accelerated
starch digestion 2.5-fold of that by the other enzymes.
The enzyme hydrolyzed malto-oligosaccharides more
readily as their degree of polymerization increased, and
had the strongest effect on malto-oligosaccharides larger
than 13 glucose residues.


















































Our group has been studying the mechanism of alu-
minum (Al) toxicity and tolerance of plants. Al toxicity is
a major problem limiting crop production in acid soil. Our
goal is to increase the crop productivity in acid soil. Some
results are presented below.
1. Al toxicity induces the inhibition of root cell elongation.
Enlargement of root cell is basically controlled by an
osmotic potential and cell wall extensibility. Al decreased
the osmotic potential of root cells in Al-tolerant wheat but
increased it in Al-sensitive wheat. The water uptake into
the cell is partly driven by the osmotic concentration in
the cells. Al increased the concentration of soluble sugars,
the major osmotic solute in Al-tolerant wheat root cells,
but decreased it in Al-sensitive wheat. The accumulation
of soluble sugars in Al-tolerant wheat keeps the osmotic
potential in the root cells low and thus enabled the root
cells to take up water and to elongate against the pres-
sure produced by cell wall rigidification under Al stress.
2. Mechanisms of Al toxicity and tolerance investigated in
cultured tobacco cells and rice cells.
A major symptom of Al toxicity is the inhibition of cell
elongation and cell division. However, the molecular
mechanism of the inhibition has not been elucidated. We
have recently been investigating the mechanisms of Al
cytotoxicity in cultured tobacco cells. This year, we found
that water stress is an early response to Al in tobacco
cells, and that Al tolerance is associated with increased
antioxidants such as ascorbate and glutathione. In addi-
tion to tobacco cells, we newly established an Al-tolerance
evaluation system using cultured rice cell lines. Rice is
well known as an Al-tolerant crop, but the mechanism of
Al tolerance has not been elucidated. We found that cul-
tured rice cells are also highly tolerant to Al, and that rice
cells have an organic acid-independent mechanism to
exclude Al.
3. A gene encoding an aluminum-activated malate trans-
porter in aluminum-tolerant wheat.
The enhanced Al tolerance in some cultivars of wheat is
associated with the Al-dependent efflux of malate from
root apices. We cloned a wheat gene, ALMT1 (Al-activat-
ed malate transporter), which co-segregates with Al toler-
ance in F2 and F3 populations derived from crosses
between near-isogenic wheat lines that differ in Al toler-
ance. The ALMT1 gene encodes a membrane protein that
is constitutively expressed in the root apices of the Al-tol-
erant line at greater levels than in the near-isogenic but
Al-sensitive line. Heterologous expression of ALMT1 in
Xenopus oocytes, rice and cultured tobacco cells con-
ferred an Al-activated malate efflux. Additionally, ALMT1
increased the tolerance of tobacco cells to Al. These find-
ings demonstrate that ALMT1 encodes an Al-activated
malate transporter that is capable of conferring Al toler-
ance to plant cells.













































This group has been carrying out molecular and cellular
biological studies including studies on biomembranes on
the response to environmental stress of plant growth and
morphogenesis. The following researches are in progress.
1. Water channels in relation to salt and water stresses. 
A gene for the water-permeable membrane protein, aqua-
porin, was isolated from barley. Transgenic rice plants
over-expressing the barley aquaporin were examined for
root morphology and salt stress sensitivity. Production of
transgenic barley with this gene is also under way.
2. Calcium-dependent protein kinase in barley.
We have been trying to isolate calcium-dependent protein
kinase genes, which are supposed to be involved in the
cellular signal transduction of stress responses, from a
barley cDNA library. 
3. Salt stress and membrane peroxidation by reactive oxy-
gen species.
Membrane peroxidation was monitored by a fluorescent
method, and salt stress was found to induce membrane
peroxidation in wild-type Arabidopsis plant. This mem-
brane peroxidation was reduced in Arabidopsis overex-
pressing tobacco glutathione-S-transferase (parB plants).
Reduction of root elongation by salt stress, however, was
not recovered in parB plants. These results suggested
that salt stress induced oxidative stress, but that removal
of oxidative stress was not enough to confer salt toler-
ance, and that growth inhibition by salt stress is also
caused by other factors such as osmotic stress.
4. Mechanism of the transport of a glutathione-conjugated
compound across the tonoplast membrane.
The transport of glutathione-conjugated herbicide into
tonoplast by ABC transporter is closely related to herbi-
cide resistance and detoxification. We found that DNP-
glutathione conjugate (DNP-GS) had different effects on
the surface and interior of biomembrane through a com-
ponent other than lipid, and that the fluidity difference
between surface and interior was reduced by the pres-
ence of ATP. The experimental results suggested that the
component other than the lipid was an ABC transporter,
but we have not yet confirmed this.
5. Morphogenesis, environmental stress, and cell death.
Tissue-specific cell death was observed in pumpkin
cotyledons during the growth and senescence under vari-
ous environmental conditions.
4


















































This group is studying the genetic factors necessary for
efficient crop production by introgression or genomic
rearrangement from wild species. The mechanism of gene
expression by phytohormone is also being studied.
1. Discovery of DNA transposable element in rice
Genome sequencing in rice has been almost completed
and functional genomics is now in progress. Tagged gene-
knockout lines are very useful in functional genomics.  In
rice, no active DNA transposons other than mPing in
MITE family have been found. We identified an active
Ac/Ds type transposon, nDart (non-autonomous Ds-relat-
ed active rice transposon) in a mutable virescent mutant
derived from a wide cross by map-based cloning. A
nDart-tagged mutant pool is now beeing constructed.
2. Development of vigorous rice through introgression
from wild rice and analysis of the causative factors
Ideally, agriculture must be harmonized with the global
environment through appropriate management in the 21st
century.  In order to reduce environmental degradation
and our dependency on purchased inputs, it is important
to breed rice varieties highly adaptable to low input condi-
tions.  Our studies aims at elucidating genetic factors
responsible for vigorous growth which is an important
component for high productivity in a low input condition,
using partial substitution lines of wild rice related chro-
mosomes. Out of partial substitution lines of Oryza
longistaminata (wild rice species in Africa) chromo-
somes with Shiokari’s genetic background, one line
showed vigorous growth. Subterminal regions of long
arms of chromosome 3 and 7 of Oryza longistaminata in
this line are found to be introgressed through genome
analysis.
3. Effects of barley semi-dwarf gene‘uzu’on shoot
regeneration in cultures derived from immature
embryos
The interaction of phytohormones is important for eluci-
dating the control of gene expression by phytohormones.
The semi-dwarf plant type of uzu barley is caused by the
mutation in the brassinosteroid receptor kinase gene,
HvBRI1. Several studies indicated that the uzu gene influ-
enced the amount of endogenous IAA and cytokinin con-
tents. The interaction of phytohormones was investigated
in tissue culture in which dedifferentiation and regenera-
tion are regulated by auxin and cytokinin. We examined
the callus growth and shoot regeneration ablities in the
cultures derived from immature embryos of the F2 popula-
tions, which derived from the crosses between normal and
uzu lines, and of isogenic lines. Uzu gene showed no
effects on the callus growth. Normal lines showed a higher
percentage of shoot regeneration than uzu lines. Uzu gene
negatively regulates the shoot regeneration of calli
derived from immature embryos.











































The environment seriously influences growth and devel-
opment of plants. When plants sense the fluctuation of
the environmental factors including light intensity, water,
nutrients, temperature and a variety of stresses, numer-
ous cellular processes are modulated for adaptation to a
new environment. Strict regulation of gene expression in
response to environmental signals is essential for survival
of plants. We are attempting to unveil cellular systems
transmitting environmental signals and mechanisms for
gene expression responsive to environmental signals
through molecular biological, biochemical, and physiologi-
cal analyses. 
1. Dof transcription factors unique to plants are involved
in a variety of plant-specific biological processes including
light-regulation, responses to plant hormones and plant
immunity. We suggested that the first Dof transcription
factor, maize Dof1, might be a regulator for coordinated
expression of genes for enzymes associated with organic
acid metabolism. We attempted to activate the metabo-
lism of organic acid with Dof1, because activation of the
metabolism might increase influx of carbon skeleton for
nitrogen assimilation and enhance the ability to assimilate
nitrogen. Increase of nitrogen content was evidently
observed in the transgenic plants overexpressing Dof1,
suggesting enhanced nitrogen assimilation. 
2. Analyses of mechanism for cross-talk between seeming-
ly different signaling pathways
Recent molecular genetic studies with Arabidopsis
mutants have suggested cross-talk between different sig-
naling pathways, although the molecular mechanism for
cross-talk is completely unknown. Ethylene is a plant hor-
mone that triggers a variety of stress responses, and its
synthesis is induced by wounding, dry, pathogen and so
on. The transcription factor EIN3 is a key factor in ethyl-
ene signaling. On the other hand, sugars, which are pho-
tosynthesized and used as energy and carbon sources,
also show hormone-like activity and influence numerous
processes in plants. Because an antagonistic interaction
between ethylene and sugars had been suggested, we
examined the effects of ethylene and glucose on the EIN3
expression. We found that ethylene repressed EIN3
degradation while glucose promoted EIN3 degradation.
This finding presents a good example of the molecular
mechanism for cross-talk between seemingly different sig-
naling pathways and highlights the mechanism that inte-


















































In this laboratory, the behavioral, physiological and bio-
chemical functions in insects and related genes are being
studied to develop new techniques for insect pest control.
1. Effects of temperature and photoperiod on develop-
ment and oviposition of Frankliniella occidentalis
The western flower thrips, F. occidentalis is an alien
insect pest in Japan. The thrips has become a major pest,
damaging the host plant by feeding on them and is a vec-
tor for tomato spotted wilt virus. It is important to under-
stand whether the thrips undergoes diapause for effective
control of this pest. Effects of photoperiod and tempera-
ture on development and oviposition of the thrips were
investigated. No significant difference in the developmen-
tal periods was observed between long and short pho-
toperiod. Adult females continuously oviposited at 15℃
under both photoperiods. These results show that the
thrips undergoes no reproductive diapause under a short
photoperiod.
2. Molecular analysis of the para-sodium channel gene in
the pyrethroid-resistant diamondback moth, Plutella
xylostella
Resistance to pyrethroids of the diamondback moth
(DBM), Plutella xylostella due to reduced sensitivity, is
conferred by amino acid substitutions in the para-sodium
channel. In the present study, nearly entire amino acid
sequences were compared between pyrethroid-resistant
and -susceptible strains. As a result, two novel amino acid
mutations, located at the linker region of the domains II-
III and the carbon termini, were identified. These amino
acid residues are conserved in other pyrethroid-suscepti-
ble insects, suggesting that both mutations have a func-
tional significance in the pyrethroid resistance in DBM.
3. Diapause of Helicoverpa armigera
When larvae of H. armigera were reared under a short
photoperiod at 20℃, pupae entered diapause. To eluci-
date the mechanism of diapause, we investigated the pho-
toperiod- sensitive stages of larvae. Larvae reared under a
short photoperiod were transferred to a long photoperiod
at various larval stages and diapause was determined at
the pupal stage. Experiments transferring from long to a
short photoperiod were also performed. The results
showed that the sensitive stage starts from 3rd instar and
ends before the late stage of 5th instar (stage from gut
purge to pupation). The main sensitive stage was consid-
ered as the early stage of 5th instar.
4. Development of repellent for fruit-piercing moths
Since fruit-piercing moths suck out the juices from only
ripening fruits, they are serious pests of orchard culture.
Studies are being conducted to develop effective repel-
lents.


















































Our research group aims to contribute to the welfare and
health of humankind and the development of the science
in bioresorces through the evaluation and analysis of the
fate and biological effects of chemicals in the environment
and the preservation of bioresources.
1. Study on the fate and ecotoxicity evaluation of haz-
ardous chemicals in ecosystems
Human activities have become so extensive that the
environment is being affected on a global scale. Especially
environmental pollution by general hazardous chemicals,
persistent organic pollutants and endocrine disrupting
chemicals commonly called environmental hormones are
apprehended to have serious effects on the ecosystems.
Chemicals such as agricultural chemicals, heavy metals,
surface-active substances, nutrients and other chemicals
used by consumers and industries are released into the
environment and finally reach the sea through water
channels, rivers and lakes. Our research group is investi-
gating the fates and ecotoxicity of these chemicals. These
chemicals in water and soil spheres are redistributed to
water, suspended maters, sediments, soils, micro-organ-
isms and higher fauna and flora via adsorption-desorption,
intake-  excretion, photo- and bio-degradation and various
physical, chemical and biological processes. These are
controlled by pH, redox potential, solubility, w/o distribu-
tion factor, light/UV intensity, biomass of microbes and
others. Considering these factors, we are investigating the
fates and ecotoxicity of chemicals from agricultural lands
and industrial wastes disposal sites. The integrated eco-
toxicity of chemicals is evaluated by bioassays using bac-
teria, yeast, phytoplankton, daphnia and higher plants.
Growth inhibition, mortality, photosynthetic activity,
chlorophyll contents etc. are evaluated as endpoints. We
are evaluating  the allowable intake of artificial estrogens
which is a recent controversial problem by comparing the
intensities of estrogenecity of artificial and phyto-estro-
gens. For evaluation of the ecotoxicity of chemicals, inter-
action of chemicals is a very important subject. We inves-
tigated the interaction of heavy metals, agricultural chem-
icals and endocrine chemicals quantitatively and found
that synergistic, additive and antagonistic interaction
modes vary with the combination and reaction mecha-
nisms of chemicals.
2. Integrated evaluation of the safety of industrial waste-
disposal site.
Chemical characteristics of leachates, the fates and eco-
toxicity, risk assessment and risk management at the
industrial waste-disposal sites are under investigation. 











































1. Pathogenicity of Benyvirus
The P25 protein (RNA3) of Beet necrotic yellow vein
virus (BNYVV) has dual functions as virulence and aviru-
lence factors in wild beet (Beta maritima). It is also
associated with inhibition of virus multiplication in
Nicotiana benthamiana. Transgenic N. benthamiana
plants transformed with the BNYVV readthrough domain
(54k) showed two types of resistance (high resistance
and recovery). The resistance was manifested by an RNA
silencing mechanism that resulted in the generation of
siRNA, low steady-state levels of transgene mRNA, and
transgene DNA methylation. 
2. Gene diversity of OFV
The nucleoprotein genes of OFV isolates which were
detected by RT-PCR from 41 OFV-infected orchid plants
were compared. OFV isolates were divided into two
groups. The first group contained 8 isolates (７Japanese
and 1 German  isolates), and the second group contained
33 isolates from four countries. The sequences of differ-
ent groups differed from one another by at least 15.6%
(nucleotide) and 1.8% (amino-acid).
3. Pathogenicity of Hypovirus
The prototypic hypovirus CHV1-EP713 reduces virulence,
orange pigmentation, and conidiation of the chestnut
blight fungus.  The papain-like protease, p29, encoded
by CHV1-EP713 ORFA, was previously shown to function
in trans to enhance  genomic RNA accumulation and
vertical (through conidia) transmission of p29 deletion
mutant viruses. We now report evidence that the p29
protein acts in a heterologous (C. parasitica/C. parasiti-
ca mycoreovirus) system to enhance genomic dsRNA
accumulation and vertical transmission of an unrelated
mycovirus which infects C. parasitica but is different in
replication cycle from CHV1-EP713. Thus it is tempting to
speculate that p29 suppresses host defense responses,
leading to elevation of viral replication and transmission,
rather than having a positive impact on them.
4. Genetic transformation among Xanthomonas
The mechanisms of genetic transformation of





















































Microorganisms are important as degraders in nature as
plants are as producers and animals are as consumers.
Procaryotic microorganisms include bacteria and
cyanobacteria and eucaryotic microorganisms include
yeasts, molds and mushrooms. They often show far higher
adaptation abilities to environmental stresses than plants
and animals, which can be applied to various purposes in
agricultural, environmental and industrial sectors.
Microbial cells, especially eucaryotic cells, are used as
models for understanding of biochemical/genetic func-
tions.
The Laboratory of Applied Microbiology aims to con-
tribute to improvement of environment, directly or indi-
rectly, through studies on genetic and biochemical con-
trol, adaptation to environmental stress and genetic evo-
lution in microorganisms.
1. Microbial degradation of xenobiotic compounds, espe-
cially focusing on xenobiotic polymers
Based on the homology of polyethylene glycol (PEG)
dehydrogenase (PEGDH) cloned in E. coli, a 3-D model
was examined. Active sites of the enzyme and its reaction
mechanism were determined using mutant enzymes.  The
transcription initiation point for the PEG operon including
pegdh was decided and regulation system for the operon
is being studied. Polypropylene glycol dehydrogenase was
characterized as quinoprotein alcohol dehydrogenase and
cloned.  Also two enzymes involved in the metabolism of
polyvinyl alcohol (PVA) were cloned: PVA dehydrogenase
was a unique quinohemoprotein alcohol dehydrogenase
and oxidized PVA hydrolase was a serine hydrolase. 
2. Application of acid- and Al-resistant fungi and their
diverse resistance mechanisms
The Al-superresistant Penicillium janthinellum F-13
was found to improve the growth of grass and wheat on
acidic soil, when inoculated together with plants.  Al-
resistance genes isolated from an Al-tolerant mutant
derived from Penicillium chrysogenum IFO4626 were
introduced into Arabidopsis thaliana to confer it Al-
resistance.  Inheritable and epigenetic Al-resistance newly
found with Rhodotorula glutinis IFO1125 was analyzed:
Elevated Mg-uptake and mitochondria activities were
detected.  Differential display indicated that expression of
genes in wild and resistant types were remarkedly differ-
ent: Genes expressed or depressed more than the wild
type were identified and classified into several groups.
3. Production of unique biosurfactants by a marine bac-
terium and their application
Myroides sp. SM-1 isolated from seawater produced a
few biosurfactants (BS) in marine broth. One of them was
purified, by using emulsification of n-hexadecane as an
indicator. These compounds were found to be bile acids
(cholic acid, deoxycholic acid and their glycine conju-
gates) by NMR and TLC analyses. Cholic acid, the primary
bile acid, is produced from cholesterol, as in mammals.
Production of cholesterol by procaryotes has not been
reported except in mycobacteria and production of bile
acids by them is a new biochemical finding. These com-
pounds did not emulsify crude oil. The second BS was
purified, based on emulsification of crude oil. The com-
pound was suggested to be a lipopeptide, and its chemical
structure is being analyzed. Also, a third BS was found in
nutrient broth and attempts are being made to purify it. 




































The ecological interaction between plant and meteoro-
logical environment under various conditions is being
studied at each level from the ecosystem, vegetation,
plants and leaves to plant cells. 
1. Studies on plant response to meteorological factors
The drought resistance of Hongmaimai under drought
stress conditions has been studied for several years. The
gas concentration inside culms or seeds of plants was
measured. The results showed that the CO2 concentra-
tion inside plants showed marked diurnal variations with
the changes in meteorological factors .
2. Studies on the protection and preservation of the
ecosystem.
We made meteorological observations in Rasyomon
doline, Shimotaisyaku valley, and Miyoshi basin. The
movement of fog over the Miyoshi basin could be minutely
observed using a thermal imagery. Now, we are analyzing
many observational data obtained in each ecosystem, and
examining ways to protect and preserve the ecosystem
and wild plants. 
3. Long time observation of airborne particles
The concentration of airborne particles has been mea-
sured in Kurashiki, Okayama Prefecture for about 20
years, After 2000, migration of yellow sand was fre-
quently observed in spring and the concentration of
coarse particles increased, especially in March
４. Effects of low oxygen concentration on barley seed
germination.
Germination of water-sensitive seeds is poor at a low
oxygen concentration of 1~3 %, but the germination per-
centage is recovered by GA in some varieties.
5.Observation of acid rain in Seto Inland Sea district.
We are pursuing a joint observation project     with
researchers at Kagawa Univ. and Tottori Univ. Recently,
rainwater has a low pH value and 90 % of rainfall events
are acid rain. 












































Our group has been investigating the mechanisms of
adaptation to bioenvironmental stresses, using E. coli, fil-
amentous musty-odor producing cyanobacteria, yeast or
higher plants.
1. Studies on the mechanism of heavy-metal tolerance in
the filamentous musty-order producing cyanobacterium
Oscillatoria brevis
A novel gene (bxa1) related to heavy-metal transporter
(CPx-ATPase), a gene (bmtA) encoding heavy metal-
binding protein (metallothionein, MT) and a novel
SmtB/ArsR family metalloregulator gene (bxmR) were
cloned from the filamentous musty-odor producing
cyanobacterium Oscillatoria brevis and characterized.
Genetic and biochemical evidence revealed that BxmR
represses the expression of bxa1 and bmtA as well as
bxmR.  De-repression of the expression of all three genes
is mediated by both monovalent (Ag and Cu) and divalent
(Zn and Cd) heavy metal ions.
It was suggested that a homeostasis of storage and traf-
ficking of multiple heavy metal ions in O. brevis could be
mediated by a system, which at least uses a metalloth-
ionein, a metal transporter, and a metalloregulatory pro-
tein.
2.  Molecular genetic analyses of the mechanism of resis-
tance to Al stress, and induction of related genes
We obtained a new Al-resistance line, #355-2 by screen-
ing Arabidopsis enhancer tagging lines.  This line
expressed two genes of F9E10.5 and F9E10.6 much more
than the control line. Root hair of the #355-2 line was
approximately 1/3 shorter than a control line. From physi-
ological results, we speculated that root hair is a target for
Al toxicity and that the lower Al content in the root
region may be one of the Al-resistance mechanisms in
#355-2 line.
Expression of Al-induced Arabidopsis GST genes,
AtGST1 and AtGST11, was analyzed to investigate the
gene response mechanism to Al stress.  Since the gene
expression was observed in the leaf even when only the
root was exposed to Al, a signaling system between the
root and shoot was suggested.  It was also suggested that
the degree of Al toxicity in the root reflects the expres-
sion of pAtGST11::GUS in the shoot via the deduced sig-
nal.
























































We have preserved ca. 10,000 accessions of cultivated
barley including experimental lines and ca. 300 accessions
of wild barley. We have been evaluating the genetic traits
of these accessions, propagating seeds, and constructing a
data-base for distribution. We have also been conducting
basic research on the phylogeny, development of genetic
potential, genome analysis etc.. 
1. Evaluation of barley germplasm.
(a) Mineral accumulation and Al tolerance
In collaboration with Dr. Ma, Kagawa University, we have
screened for varietal variation of accumulation of several
kinds of minerals in barley grains.  Si was found to localize
in the hull. Therefore, the Si content of hull-less barley
grains was extremely low.
An Al tolerant variety Murasakimochi was genetically
analyzed and a significant QTL for Al tolerance was found
to be located on chromosome 4H.
(b) Structure and function of a semi-dwarf‘uzu’gene
In cooperation with the National Institute of Crop
Science, we fully sequenced 3,558 bp of‘uzu’gene and
found one single nucleotide change in comparison with
the normal counterpart. The primary function of‘uzu’
gene is insensitivity to the brassinosteroid.
2. Genome analysis
(a) cDNA analysis and development of methods for map-
ping and expression analysis 
Ca. 140,000 barley ESTs generated in Okayama University
were used to categorize barley genes. The results have
been published in an internet accessible database for
searches and analysis of barley genes.  Several thousand
single nucleotide polymorphisms (SNPs) were identified
from these cDNA resources. Primer sets were synthesized
from ca. 10,000 3’side unigenes to develop a linkage map
comprising several hundred EST markers. A preliminary
cDNA microarrey system was developed from the cDNA
clones used to generate ESTs. The GeneChip system was
developed by the USDA grant group and collaborative
activity of international barley EST consortium, including
Okayama University. The GeneChip system is now avail-
able from Affymetrix cooperation. 
(b) Development of gene isolation technique
A BAC genome library for gene isolation has been com-
pleted and a BAC clone selection system has been devel-
oped. To estimate the function and gene isolation for
traits of importance, a high resolution genetic map devel-
opment system has been introduced and the identification
of closely linked markers to target genes is underway. The
functional analysis for stress tolerance e.g. aluminum or
salt were underway and the transformation technique to
verify the function has become functional.
(c) Mass analysis of proteins
Laboratory of Barley and Wild Plant Resource 








































Mass spectrometry methods are being used to analyze tar-
get traits and the massive identification of genes responsi-
ble for the resulted protein is underway.
3. Collection and distribution of genetic resources and
database release
Evaluation and database construction of ca. 2,000 recently
introduced accessions are in progress. The image data of
spikes and grains of the accessions are now computeriz-
ing. EST sequence obtained by the genome analysis was
published in the public database in DNA Data Bank of
Japan. In 2002, 3,356 seed samples were distributed on
request. A set of BAC clones derived from Haruna-nijyo is
ready for distribution.
B. Wild Plant
Preservation of seeds and herbarium of wild plants
(December 4, 2003)
Herbarium Seed Live seed
Family 250 220 197
Species  5,908 4,491 2,894

























































We have been studying the physiological function and
diversity during cell proliferation and development of
plant cells using biochemical techniques.
1. Characteristics of plant cell walls and their degrading
Enzymes
One species of aphids produces characteristic colonies of
pocket galls on Distylium leaves. At the early stage of
gall formation, callus-like tissues are observed in the cor-
tical cells.  Callus cell walls had higher contents of rham-
nose, arabinose and galactose than gall cell walls. Pectic
and hemicellulosic polysaccharides solubilized from callus
cell walls accounted for 9.4% and 19.5%, respectively, of
wall dry weight. The composition of matrix polysaccha-
rides from callus cell walls was distinctly different from
those of the corresponding fractions from leaf and gall cell
walls. Since high activity ofβ-galactosidase was detected
in the buffer-soluble protein fraction, the enzyme was
purified and characterized in detail.
2. Mechanism of metal tolerance of wild plants.
In Lygodium cells grown in Cu-rich medium, Cu was
detected in the cell walls and the structure of cell wall-
polysaccharides was changed. However, Cu present in cell
walls could not be solubilized from the cell walls using a
standard extraction method, suggesting that Cu was tight-
ly bound to cell wall material. 
3. Structure and function of genes and proteins expressed
specifically in plants tolerant to environmental stresses.
The plant molecular and genetic mechanism was analyzed
under various environmental stresses by subtraction
hybridization carried out with mRNAs prepared from salt-
tolerant and salt-sensitive barley roots and four cDNA
clones of which the genes are expressed specifically or
preferentially in the salt-tolerant barley were isolated.
Some genes were induced by salt stress, and others were
expressed constitutively in salt-tolerant barley, suggesting
that salt-tolerant barley has several genes and programs
of gene expression in response to salt stress.
4. Development of plants by transformation with genes for
useful proteins.
A gene encoding O-methyltransferase (OMT), which cat-
alyzes the synthesis of O-methylated flavonoids that play
an important role not only in plant growth but also in
interactions with environmental factors, was isolated from
salt-tolerant barley roots.  The OMT gene was induced by
salt stress, whereas other barley OMT genes were induced
by methyl jasmonate or pathogen/UV light, showing that
the isolated gene is a novel OMT gene in barley.





























































Our group studies the mechanisms of the genetic
resources by which plants control the metabolic functions
or the adaptation to severe environments, both at molecu-
lar and individual levels. We focus on chloroplast and
mitochondrion - the two organelles that participate in the
energy transfer systems of photosynthesis and respira-
tion, respectively. Being vulnerable to environmental
changes like temperature and light intensity, these
organelles have developed novel adaptation mechanisms.
1. Leaf-variegated mutants and their responsible genes
Leaf variegation is often observed as a recessive genetic
trait that gives rise to green and white sectors in a green
tissue of higher plants. These mutations appear to cause
partial deficiency in plastid development and mainte-
nance. To study plastid development molecular genetical-
ly, we systematically analyzed variegated mutants in
Arabidopsis thaliana, and recently reported cloning of
the responsible genes YELLOW VARIEGATED1 (VAR1)
and VAR2. Both genes encode different FtsH metallopro-
teases located in thylakoid membranes of chloroplasts.
Detailed characterization of VAR1 and VAR2 proteins
revealed that they are present as a protein complex in
thylakoid membranes, and that the complex is involved in
the repair cycle of Photosystem II, the initial protein com-
plex that accepts electrons from the light harvesting com-
plex and are easily damaged by photooxidation. 
We investigate how the FtsH complex participates in
plastid development and why the variegated phenotype is
observed. Genetic screening is currently in progress to
obtain enhancer and suppressor mutations of var1 and
var2.
2. Molecular characterization of maternal inheritance in
higher plants
Since plastids and mitochondria are originated from
endosymbiosis of cyanobacterium and archbacterium,
respectively, they contain their own DNAs. These
organellar DNAs are unique genetically in that, unlike
chromosomes, they are not inherited from both parents
but inherited only from one parent. In general, organelles
are inherited maternally in higher plants. It is suggested
that disappearance of organellar DNAs in mature pollens
might be one of the mechanisms causing maternal inheri-
tance. To study this further, we are currently screening
Arabidopsis mutants in which dynamics of organellar
DNAs are altered in developing pollens.
3. Effect of surface wetness on leaf photosynthesis
Leaf surface is inevitably wet when water is supplied to
plants.  Wetness has a significant impact on leaf photosyn-
thesis and plant growth.  We compared the effect of sur-
face wetness on photosynthesis between two species hav-
ing different surface wettability, and investigated the
mechanism concerning the photosynthetic response.
Photosynthetic rate of bean leaves (wettable) was
reduced by partial stomatal closure and Rubisco degrada-
tion.  In contrast, photosynthesis of pea leaves (non-wet-
table) was increased by stomatal opening. 
4. Internal CO2 conductance enhanced by aquaporin
Transgenic rice plants over-expressing aquaporin
showed higher internal CO2 conductance and photosyn-
thetic rate.  This result suggests that aquaporin acts to
increase internal conductance, and that CO2 may pene-
trate through aquaporin on the plasma membrane.
遺伝資源機能解析グループ Group of Genetic Resources and Functions
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terial SmtB/ArsR family repressor regulates the expression of a CPx-ATPase and a metallothionein in response to both
Cu (I)/Ag (I) and Zn (II)/Cd (II).  J. Biol. Chem. (in press).
F Matsumoto, H., Yamamoto, Y. and Ezaki, B. 2003. Recent advances in the physiological and molecular mechanism of Al toxi-
city and tolerance in higher plants. Advances in Plant Physiology, Vol. 5. Ed, A. Hemantaranjan. Scientific Publishers,
Jodhpup, India. 29-74.
G Ezaki, B. and Matsumoto, H. 2003. Gene-response Mechanism Arabidopsis Glutatione S-transferase Genes, AtGST1 and
AtGST11, to Aluminum (Al) Stress. Biotechnology for Sustainable Utilization of Biological Resources in the Tropics,
Vol. 16. Ed, Y. Murooka. International Center for Biotechnology Osaka Univ, Osaka, Japan. 127-133.
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大麦・野生植物資源研究センター (Barley and Wild Plant Resource Center)
系統保存(大麦および野生植物) (Laboratory of Barley and Wild Plant Resources)
A.大麦 (Barley)
A Bothmer, R. von, H. Knupffer, Th. van Hintum and K. Sato. 2003. Diversity in barley (Hordeum vulgare). Elsevier
Science, The Netherlands.
B Bothmer, R. von, K. Sato, T. Komatsuda, S. Yasuda and G. Fischbeck 2003. Domestication of barley. In Diversity in bar-
ley (Hordeum vulgare) (eds. Bothmer, R. von et al.). Elsevier Science, The Netherlands.
C Knupffer, H., I. Terentyeva, K. Hammer, O. Kovalyova, K. Sato. 2003. Ecogeographical diversity-a Vavilovian approach.
In Diversity in barley (Hordeum vulgare) (eds. Bothmer, R. von et al.) Elesvier Science, The Netherlands.
D Weibull, J., U. Walther, K. Sato 2003. Diversity in response to biotic stresses. In Diversity in barley (Hordeum vulgare)
(eds. Bothmer, R. et al.) Elsevier Science, The Netherlands.
E Sato, K., Bothmer, R. von, Hintum, T. van and Knupffer, H. 2003.Barley diversity, an outlook. In Diversity in barley
(Hordeum vulgare) (eds. Bothmer, R. von et al.) Elsevier Science, The Nethelands.
F Hayes, H.,  A. Castro, L. Marquez-Cedillo, A. Corey, C. Henson, B.L.Jones, J. Kling, D. Mather, I. Matus, C. Rossi and K.
Sato 2003. Genetic diversity for quantitatively inherited agronomic and malting quality traits. In Diversity in bar-
ley (Hordeum vulgare) (eds. Bothmer, R. von et al.). Elsevier Science, The Netherlands.
G Stanca, A.M., I. Romagosa, K. Takeda, T. Ludbarg, V. Terji and L. Callivelli 2003. Diversity in abiotic stress tolerance. In
Diversity in barley (Hordeum vulgare )(eds. Bothmer, R. von et al) Elsevier Science, The Netherlands. 
H Ma, J., A. Higashitani, K. Sato and K. Takeda. 2003. Genotypic variation in Si concentration of barley grain. Plant and
Soil 249:383-387.
I Hori, K.,  T. Kobayashi, A. Simizu, K. Sato, K. Takeda and S. Kawasaki. 2003. Efficient construction of high-density
linkage map and its application to QTL analysis in barley. Theor. Appl. Genet. 107:806-813.
J Chono，M．，I．Honda，H．Zenia，K．Yoneyama，D．Saisho，K．Takeda，S，Takatuto，T．Hoshino and Y.
Watanabe .2003 A semi-dwarf phenotype of barley“uzu”results from a nucleotide substitution in the gene
encoding a putative brassinosteroid receptor. Plant Physiology 133:1209-1219.
K Domon, E, Y. Yanagisawa, A. Saito and K. Takeda. 2003 Single nucleotide polymorphism genotyping by polymerase
chain reaction with confronting two-pair primars (PCR-CTPP) for barley waxy gene. Plant Breeding (in press)
L Rikiishi, K., T. Matsuura, M. Maekawa, N. Noda and K. Takeda. 2003 Genetic analysis of tissue culture traits in barley
cv.‘Lenins’. Plant Breeding 122:99-104.
M Zhao, Z., J. Ma, K. Takeda. 2003. Differential Al resistance and citrate secretion in barley (Hordeum vulgare L..).
Planta (http://link.springer.de/link/service/journals/00425/contents/03/01043/)
N Sugimoto, M., Y. Okada, K. Ito, K. Takeda. 2003. A  root-specific O-methytransferase gene expressed in salt-tolerant
barley. Biosci. Biotechnol. Biochem. 67:966-972.
O Matus, Corey, T. Filichkin, P. M. Hayes. I. Vals, J. Kling, O. Riera, K. Sato, W. Powell and R. Waugh. 2003. Development
and characterization. of recombinant chromosome substitution lines (RCSLs) using Hordeum vulgare subsp.
spontaneum as a source of donot alles in a Hordeum vulgare subsp. vulgare background. Genome (in press)
P Sugimoto, M. and K. Takeda 2003. Structure and function of a phpspholipid hydroperoxide glutation peoxidase-like
protein from barley. J. Molecular Catalysis B. Enzumatic. 23:397-403
B.野生植物
渡辺修･冨永達･榎本敬･秋山侃. 2002. 地理情報システムを用いたツクシスズメノカタビラの分布域の解明. 雑草研究
47(別号): 170-171.
(Watanabe, O., Tominaga, T., Enomoto, T., Akiyama, K. 2002. GIS Analysis to the Geographic Distribution of Poa
crassinervis Honda Weed Research Japan. Weed Sci. Tech. 47 (suppl.):170-171.)
榎本敬･丸山安恒･桑田健吾･永田勝也･裾分由美子･高見源廣･植木啓司･春日健二. 2003. 「謎のぶどうシラガブドウ」, 船
穂町, 16pp.
(Enomoto, T., Maruyama, Y., Kuwata, K., Nagata, K., Susowake, Y., Takami, G., Ueki, K., Kasuga, K. 2003. On Vitis
amurensis. Funao town . 16pp.)
狩山俊悟･小畠裕子･榎本敬. 2003.岡山県新産の帰化植物(14).倉敷市立自然史博物館研究報告 18:21-23.
(Kariyama, S., Kobatake, H. and Enomoto, T. 2003. New Records of Naturalized Plants of Okayama Prefecture,
23
Southwest Japan(14). Bull. Kurashiki Mus. Nat. Hist., No.18:21-23.)
岡山県生活環境部自然環境課. 2003. 「岡山県版レッドデータブック」, 財団法人岡山県環境保全事業団, 岡山市, pp.209-
402.




(Enomoto, T., Kinoshita, N., Mizote, K., Kobatake, H., Katayama, H., Kaihara, C., Issiki, M., Kayano, K., Kataoka,
H., Kobatake, T. and Kariyama, S. 2003. Scientific Report of Biological Environment at Northern Kibiji Area,
Okayama Prefecture. Soja city. pp.145-253.)
岡山県生活環境部自然環境課 2003.維管束植物.「岡山県野生生物目録」,岡山市, pp.295-378.
(Natural Enviroment Division Okayama Prefectural Government. 2003. List of the Wild Plants of Okayama
Prefecture, Japan. Okayama City. pp.295-378.)
榎本敬･上山良人. 2003.長期保存種子の寿命について.雑草研究 48(別): 114-115.
(Enomoto, T. and Ueyama., Y. 2003. Longevity of Weed Seed which were stored for Long Years. Weed Sci. Tech.
48(suppl.):114-115.)
榎本敬. 2003.よみがえれ、ミズアオイ.グリーンレター 25:66-67.
(Enomoto, T. 2003. Revival of Monochoria korsakowii. Green letter 25:66-67.)
細胞分子生化学グループ (Group of Cytomolecular Biochemistry)
A Konno, H., Nakato, T and Tsumuki, H. 2003. Altered matrix polysaccharides in cell walls of pocket galls formed by an
aphid on Distylium racemosum leaves. Plant Cell Environment 26: 1973-1983.
B 今野晴義 (2003) イスノキ葉から誘導した培養細胞の細胞壁構造とその分解酵素の性状　生物学に関する試験研究
論叢　第18集　両備 園記念財団　印刷中
C Sugimoto, M., Ohta, T. and Kawai, F. 2003. Change in maltose and soluble starch-hydrolyzing activities of chimeric α-
glucosidases of Mucor javanicus and Aspergillus oryzae. Biochim. Biophys. Acta. 1645: 1-5.
D Sugimoto, M. and Takeda, K. 2003. Structure and function of a phospholipid hydroperoxide glutathione peroxidase-like
protein from barley. J. Mol. Catal. B: Enzym. 23: 397-403.
E Sugimoto, M., Ishihara, K. and Nakajima, N. 2003. Structure and function of an isozyme of earthworm proteases as a
new biocatalyst. J. Mol. Catal. B: Enzym. 23: 405-409.
F Nakajima, N., Sugimoto, M. and Ishihara, K 2003. Earthworm-serine protease: characterization, molecular cloning, and
application of the catalytic functions. J. Mol. Catal. B: Enzym. 23: 191-212.
G Sugimoto, M., Okada, Y., Sato, K., Ito, K. and Takeda, K. 2003. A root-specific O-methyltransferase gene expressed in
salt-tolerant barley. Biosci. Biotechnol. Biochem. 67: 966-972.
H Sugimoto, M., Furui, S., Sasaki, K. and Suzuki, Y. 2003. Transglucosylation activities of multiple forms ofα-glucosidase
from spinach. Biosci. Biotechnol. Biochem. 67: 1160-1163.
I Nakajima, N., Sugimoto, M., Yokoi, H. and Ishihara, K. 2003. Comparison of acylated plant pigments : light-resistance
and radical-scavenging ability. Biosci. Biotechnol. Biochem. 67: 1828-1833.
J Uchimura, Y., Yamashita, H., Kuramoto, M., Ishihara, K., Sugimoto, M. and Nakajima, N. 2003. Damage to cultivated
japanese pearl oysters by oxidative stress that was related to the "mass mortality". Biosci. Biotechnol. Biochem.
67: 2470-2473 (2003).
K Sugimoto, M., Saiki, Y., Zhang, D. and Kawai, F. 2004. Cloning and characterization of preferentially expressed genes in
an aluminum-tolerant mutant derived from Penicillium chrysogenum IFO4626. FEMS Microbiol. Lett. 230: 137-
142 (2004).
遺伝資源機能解析グループ (Group of Genetic Resources and Functions)
A Sakamoto, W., Zaltsman, A., Adam, Z. and Takahashi, Y. 2003. Coordinated regulation and complex formation of YEL-
LOW VARIEGATED1 and YELLOW VARIEGATED2, chloroplastic FtsH metalloproteases involved in the repair
蟶樫
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cycle of photosystem II in Arabidopsis thylakoid membranes. Plant Cell 15: 2843-2855.
B Hanba, Y.T., Moriya, A. and Kimura, K. 2003. Surface wetness induces changes in stomatal and non-stomatal limitation
to photosynthesis in bean and pea, having contrast leaf wettability. Plant, Cell, and Environment (in press).
C Sakamoto, W. 2003. Leaf-variegated mutants and their responsible genes in Arabidopsis thaliana. Genes and Genetic
Systems 78: 1-9.
D Hanba Y.T., Kogami, H. and Terashima, I. 2003. Effect of internal CO2 conductance on leaf carbon isotope ratio.
Isotopes in Environmental and Health Studies 39: 5-13.
E Kume, A., Bekku, Y.S., Hanba, Y.T. and Kanda, H. 2003. Carbon isotope discrimination of different growth forms of
Saxifraga oppositifolia growing in different successional stages in a glacier foreland in the high arctic. Arctic,
Antarctic, and Alpine Research 35: 377-383.
F Kume, A., Satomura, T., Tsuboi, N., Chiwa, M., Hanba, Y.T., Nakane, K., Hirokoshi, T. and Sakugawa, H. 2003. Effects
of understory vegetation on the photosynthesis of an overstory pine, Pinus densiflora Sieb. et Zucc. Forest
Ecology and Management 176: 195-203.
G 半場祐子 2003. 光合成機能の評価3：炭素安定同位体. 種生物学会編. 光と水と植物のかたち-植物生理生態学入門-文
一総合出版，pp.259-270. (Hanba, Y. T. 2003. Estimation of photosynthetic function 3. Stable carbon isotope. In
Light, water, and plant architecture-Introduction to plant physiological ecology. (The Society of the Studies of
Species Biology ed.), Bun-Ichi Co., Ltd., pp.259-270.)
H 半場祐子（分担執筆） 2003. 光合成辞典 . 日本光合成研究会編・学会出版センター (Hanba, Y. T. 2003.
Photosynthesis dictionary. (The Japanese Association for Photosynthesis Research ed.), Center for Academic
Publications Japan.
国際会議およびシンポジウム (International Conference and Symposium)
核機能分子解析グループ (Group of Nuclear Genomics)
Ogihra, Y., Futo, S., Kanno, A., Miyashita, N., Nasuda, S., Shiina, T., Terachi, T., Guo, C.-H., Nakamura, C., Mori, N., Takumi,
S., Murata, M., Yamazaki, Y., Murai, K., Matusoka, Y., Tsunewaki, K. 2003.  mitochondrial genome and genes of
common wheat, Triticum aestivum cv. Chinese Spring.  Proc. 10th Internat. Wheat Genet. Symp., vol. 3., pp.1020-
1021, Sept. 1-6, 2003, Paestum, Italy.
Shibata, F., Murata, M. 2004.  Differental localization of the centromeric histoane H3 variant in the major centromeric satel-
lite of Arabidopsis thaliana.  Plant and Animal Genomes XII, Jan. 10-14, San Diego, USA.
作物種子研究グループ (Group of Crop Seed Science)
Himi, E. and Noda, K. 2003. R gene for wheat grain colour might be a Myb-type transcription factor. 第10回国際コムギ遺
伝学シンポジウム，イタリア．
植物ストレス応答分子解析グループ (Group of Physiology and Molecular Biology of Plant Stress
Responses)
A Nozawa, A., Yamamoto, Y., Devi, S.R. and Matsumoto, H.: Isolation and characterization of a peroxidase gene over-
expressed in an aluminum-tolerant cultured tobacco cell line. 7th International Congress of Plant Molecular
Biology. pp. 228. Barcelona, Spain. June 23-28, 2003.
B Sasaki, T., Yamamoto, Y., Katsuhara, M., Ryan, P.R., Delhaize, E. and Matsumoto, H.: Isolation and characterization of
the ALMT1 gene in wheat. Genetic solutions for hostile soils, CSIRO Plant Industry, Camberra, November 26-27,
2003.
C Yamamoto, Y., Devi, S.R. and Matsumoto, H.: Aluminum toxicity mediated by the evolution of reactive oxygen species
25
in plant cells. Fifth Keele Meeting on Aluminum. Aluminum in life: From Acid Rain to Alzheimer's Disease.
Hanley, UK. February 22-25, 2003.
D Yamamoto, Y., Basset, R.A., Devi, S.R., Rikiishi, S. and Matsumoto, H.: Aluminum ion causes hypoosmotic stress and
oxidative stress in plant cells. 7th International Congress of Plant Molecular Biology. pp. 124. Barcelona, Spain.
June 23-28, 2003.
E Yamamoto, Y., Devi, S.R., Basset, R.A., Kobayashi, Y., Rikiishi, S., Sasaki, T. and Matsumoto, H.: Reactive oxygen
species induced by aluminum cause growth inhibition in plant cells. Genetic solutions for hostile soils, CSIRO
Plant Industry, Camberra, November 26-27, 2003.
分子生理機能解析グループ (Group of Molecular and Functional Plant Biology)
A Katsuhara, M., Hanba, Y., Koshio, K., Shibasaka, M., Hayashi, Y., Hayakawa, T. and Kasamo, K.: Increase in leaf CO2
conductance and decrease in salt tolerance in transgenic rice plant over-expressing barley aquaporin. Plant
Biology, Hawaii, USA. July 26-30, 2003.
作物ゲノム育種グループ (Group of Crop Genome Modificatiom)
A Iida,S., Terada,R., Tsugane,K. and Maekawa,M.: Gene targeting by homologous recombination and transposon tagging:
reverse genetic approaches for functional genomics in rice. The 4th International 3R (DNA Replication,
Recombination and Repair) Symposium, Tuna Gun, Hyogo, Japan. November 9, 2003.
B Iida,S., Terada,R., Maekawa,M. and Tsugane,K.: Gene targeting and tagging:reverse genetic approaches for functional
genomics in rice. The First International Symposium on Rice Functional Genomics, Shanghai, China  November
19-21, 2003.
環境昆虫機能グループ (Group of Insect Physiology and Molecular Biology)
A Goto, M., Masuda, M., Outani, S. and Tsumuki, H.: Effects of temperature, day-length and duration on diapause termi-
nation in the Shonai ecotypes of the rice stem borer, Chilo suppressalis (Walker). Korea-Japan Joint Conference
on Applied Entomology and Zoology, 2003, Busan, Korea, May 28-31, 2003.
B Tsumuki, H. and Izumi, Y.: Avoiding mechanisms of intracellular freezing in overwintering larvae of the rice stem borer,
Chilo suppressalis Walker (Lepidoptera: Pyralidae). Korea-Japan Joint Conference on Applied Entomology and
Zoology, 2003, Busan, Korea, May 28-31, 2003.
化学ストレス生態応答グループ (Ecological Response to Environmental Stress)
A 青山　勳　日中共同研究セミナー　２月24－25日、2003
B Aoyama, I. Luo R. and Hanazawa, H. : The 11th International Symposium on Toxicity Assessment. Vilunius, Lithuania.
Jun. 2-6. 2003
植物・微生物相互関係グループ (Plant-Microbe Interactions)
A A. Sasaki, M. Onoue, S. Kanematsu, K. Suzaki, M. Miyanishi, N. Suzuki, D.L. Nuss and K. Yoshida. : Extending Chestnut
blight hypovirus hosts within Diaporthales by biolistic delivery of viral cDNA. The 8th International Congress of
Plant Pathology, Christchurch, New Zeeland, February 2-7. 2003.
B Hillman, I. B., Supyani, Kondo, H., and Suzuki, N. : A reovirus of the fungus Cryphonectria parasitica that is infec-
tious as particles and related to the Coltivirus genus of animal pathogens. The Annual Meeting of American
Phytopathological Society. Charlotte, North Callorina, USA. August 9-13, 2003.
微生物機能解析グループ (Group of Applied Microbiology)
A A. Tani, D. Zhang, J. A. Duine and F. Kawai, Adaptive acquirement of heritable aluminium tolerance by epigenetic reg-
ulation, Fifth Keele Meeting on Aluminium in Life: From acid rain to Alzheimerﾕs desease, Feb. 23-25, 2003, Stoke
on Trent, U. K.
B F. Kawai and A. Tani, Molecular aspects for biodegradation of xenobiotic polymers by microorganisms, Europolymer
Congress 2003, June 23-27, 2003, Stockholm, Sweden
C 河合富佐子、微生物が切り開く可能性、岡山県国際バイオシンポジウムー微生物バイオが切り開く21世紀型産業、
2003年10月10日、岡山国際交流センター
（F. Kawai, Bio Symposium in Okayama-Microbiology will change the industry, Oct. 10, 2003、Okayama
International Exchange Center）
生命環境適応先端工学グループ (Group of Advanced Engineering of Adaptation for Bioenvironment)
A Ezaki, B., Suzuki, M., Motoda, H., Kawamura, M., and Matsumoto, H. Characterization of gene-expression mechanism
of Arabidopsis glutathione S-transferase, AtGST1 and AtGST11, in response to aluminum (Al) stress. Plant
Biology 2003 pp. 51, Honolulu, Hawaii, USA, July 25-30, 2003
B Ezaki, B., Kiyohara, H., Nakashima, S., Matsumoto, H. Isolation and characterization of new aluminum (Al)-resistant
genes using Arabidopsis enhancer tagging lines. JSPS Workshop on“Development of Biomanure Based on the
Symbiotic System”, Hanoi and Ho-Chi-Minh, Octorber 19-24, 2003
系統保存 (大麦及び野生植物) (Laboratory of Barley and Wild Plant Resources)
A.大麦　Barley
A Yano, K.,  Y. Yamazaki, Y. Kohara. K. Sato and K. Takeda. 2003. Gene expression profile in barley cDNA libraries. Plant
& Animal Genome XI abstracts, San Diego, USA, January 11-15, 2003
B Sato, K.,  K. Yano, Y. Yamazaki, K. Takeda. 2003. Construction of full length-enriched cDNA library in barley. Plant &
Animal Genome XI, San Diego, USA, January 11-15, 2003
C Hori, K., A. Shimizu, K. Sato, K. Takeda and S. Kawasaki. 2003.Rapid construction of a high-density barley linkage map
by high efficiency genome scanning (HEGS)
Plant & Animal Genome XI abstracts, San Diego, USA, January 11-15, 2003
D Saisho, D., S. Kawasaki, K. Sato and K. Takeda. 2003. Construction and evaluation of a BAC library from Japanese
malting barley‘Haruna Nijo’Plant & Animal Genome XI abstracts, San Diego, USA, January 11-15, 2003
細胞分子生化学グループ (Group of Cytomolecular Biochemistry)
A Sugimoto, M., Yano, K., Nankaku, N., Saisho, D., Sato, K. and Takeda, K.: Expressed sequence tag (EST) analysis of






遺伝資源機能解析グループ (Group of Genetic Resources and Functions)
2003年
A Sakamoto, W.: FtsH metalloproteases involved in the repair cycle of Photosystem II in thylakoid membranes: genetic
and biochemical studies. Joint Japanese-Swiss Scientific Seminar on Biogenesis, Function and Acclimation of the
Photosynthetic Apparatus. Kurashiki, Japan, Sept. 29-Oct. 3, 2003.
B Sakamoto W.: Coordinated regulation and complex formation of FtsH metalloproteases in thylakoid membranes of
chloroplasts. Plant Biology 2003. Honolulu, Hawaii, U.S.A., July 25-30, 2003.
C Katsuhara, M., Hanba, Y. T., Koshio, K., Hayashi, Y., Hayakawa, T. and Kasamo, K.: Increase in leaf CO2 conductance
and decrease in salt tolerance in transgenic rice plant over-expressing barley aquaporin. Plant Biology 2003,
Honolulu, Hawaii, U.S.A., July 25-30, 2003.















19th Symposium of The Okayama Research Association for Bioactive Agents
July 20, 2003, TECHNO-SUPPORT Okayama
Title: Microbial/Enzymatic Production of Bioactive Compounds
Coordinator: Fusako Kawai (RIB, Okayama University)
1. Production of functional lipids by microorganisms
S. Shimidzu (Graduate School of Agriculture, Kyoto Univ.)
2. Enzymatic production of bioactive compounds
K. Nakanishi (Faculty of Engineering, Okayama Univ.)
3. Novel cofactor, PQQ, and production of bioactive compounds by PQQ enzymes
O. Adachi (Faculty of Agriculture, Yamaguchi Univ.)
4. Production of strong anti-tumor agents by microbial enzymes
H. Kanzaki (Graduate School of Science and Technolgy, Okayama Univ.)
5. Aiming at development of biosurfactants replaceable with synthetic detergents











(List of Symposium Superintended by the Member of Institute)
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Program of RIB Open Lectures, Okayama University 2003(July 19~August 2,2003. RIB)
Title:Environment and Lives(3)
1. How does poison affect us ? July 19 Mineo Shibasaka
2. Hazardous chemicals and ecosystem Isao Aoyama
3. Relationship between carbon dioxide and plant July 26 Toshihiko Maitani
4. Acid rain and plants Shigemi Tanakamaru
5. Insect pest control by odor August 2 Hisaaki Tsumuki









２．オオムギQTLの発見、確認、応用の戦略 Patrick Hayes （Oregon State University, USA）
３．CRESTオオムギゲノムプロジェクトの成果と応用 佐藤　和広 （岡山大学資源生物科学研究所）








October 22. 2003 National Museum of Emerging Science and Innovation , Tokyo
Title: Barley Genome: its structure, function and control
Organizers: K. Takeda and K. Sato (RIB, Okayama Univ.)
1. The barley; a target for genome analysis.
Kazuyoshi Takeda (RIB, Okayama Univ. Japan)
2. Barley QTL discovery, validation, and application strategies.
Patric Hays (Oregon Univ. USA)
3. CREST barley genome project; its outcome and applications.
Kazuhiro Sato (RIB, Okayama Univ. Japan)
4. The German Barley EST programme; genomic tools and applications.
Andreas Graner (IPK, Gatersleben, Germany)
5. Strategy of barley for overcoming mineral stress and accumulating minerals.
Ma Jian Feng (Fac Agr. Kagawa Univ. Japan)
6. Retrotransposons as a dynamic and useful component of the barley genome.
Alan Shulman (Univ. Helsinki, Finland)
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7. Bioinformatics in breeding research.
Yukiko Yamazaki (Nat. Inst Genetics, Japan)
生物資源と環境ストレス国際シンポジウム
日時：2003年1月24日 9:10～17:20、場所：岡山大学資源生物科学研究所会議室
Third International Symposium on “Bioresources and Environmental Stress”
(January 24, 2003. RIB Institute)
1. Molecular biology of hypoviurses, biocontrol agents for the chestnut blight fungus.
N. Suzuki (RIB, Okayama Univ., Japan)
2. Transgene insertion, biological stresss and cell surveillance: a lesson from Drosophila
U. Bhadra (Center for Cellular and Molecular Biology, India)
3. RNA-binding proteins and posttranscriptional regulation of stress-responsive gene.
H. Kang (Chonnam National Univ., Korea)
4. Novel plant genes for problem soils.
P. Ryan (CSIRO, Australia)
5. Water stress-induced etylene and its involvement in postharvest softening in persimmon fruit.
R. Nakano (Okayama Univ., Japan)
6. Improving nitrogen use efficiency in irrigated rice in China.
J. Huang (IRRI, Phillipines)
7. The biodiversity of fungi in mangrove forest.




20th RIB Symposium 
“International Symposium on Frontier Research to Improve Crop
Productivity in Acid Soils”
■日　時 平成16年１月９日（金） 9:20～16:40（受付9:10より）
■場　所 倉敷市立美術館講堂　TEL (086) 425-6034
＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊　　プログラム　　＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊
9：20-9：30開会の挨拶　（所長）
I. Plant responses to acid soils（酸性土壌における植物の応答反応）
Chairperson: Yoko Yamamoto (Okayama Univ., Japan)
9：30-10：10 Exploring the complexity of plant response to aluminum
（植物のアルミニウムに対する多様なストレス応答反応の解析）
Gregory J. Taylor （Univ. of Alberta, Canada）
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10：10-10：40 A wheat gene encoding an aluminum-activated malate transporter 
（コムギ根のアルミニウムで制御を受けるリンゴ酸輸送体遺伝子）
Hideaki Matsumoto（Okayama Univ., Japan）
10：40-11：00＜Coffee break＞
Chairperson: Bunichi Ezaki (Okayama Univ., Japan)
11：00-11：30（国際交流協定大学招待講演）Organic acid secretion does not enhance aluminum resistance in
some aluminum sensitive plants
（有機酸放出によってもアルミニウム耐性が促進されないアルミニウム感受性植物について）
Shao Jian Zheng（Zhejiang Univ., China）





Chairperson: Hideaki Matsumoto (Okayama Univ., Japan)
13:30-14:00（国際交流協定大学招待講演）Water relations of root system in species with contrasting low root
temperature sensitivity
（低温感受性が異なる植物の根における水の動態）
Gap Chae Chung（Chonnam National Univ., Korea）
II. Management systems for agriculture in acid soils 
(酸性土壌における農業管理システム)
14:00-14:30 Forest decline caused by acid deposition and air pollution
（酸性沈着および大気汚染による森林衰退）
Hiroshi Sakugawa（Hiroshima Univ., Japan）
14:30-15:00 Phytotoxic aluminum in acid soils with special reference to their charge characteristics
（荷電特性を考慮した酸性土壌における植物有害アルミニウム）
Masahiko Saigusa（Tohoku Univ., Japan）
15：00-15：20＜Coffee break＞
Chairperson: Kensuke Okada (JIRCAS, Japan)
15：20-16：00 Advances in improving acid soil adaptation of tropical crops and forages:The case of common
bean and Brachiaria.
（熱帯性作物ならびに飼料作物の酸性土壌適応性改善の進歩：インゲンならびにキビ類の例）
Idupulapati M. Rao（CIAT, Colombia）
16：00-16：30 Rehabilitation of the pedo-ecosystem on tropical acid soils in the Southeast Asia
（東南アジアの熱帯酸性土壌における土壌生態系の修復）
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